Background {#Sec1}
==========

Tobacco smoking is responsible for the death of nearly 7 million people yearly, 6 million of them are killed by direct tobacco use, while 890,000 are killed by second-hand smoking \[[@CR1]\]. In addition, tobacco smoking is the second leading cause of cardiovascular diseases (CVD), contributing to approximately 12% of all cardiovascular disease deaths \[[@CR2]\]. Tobacco smoking is also the single greatest avoidable risk factor for cancer mortality, as it has a relationship with many types of cancer \[[@CR3], [@CR4]\]. Furthermore, tobacco smoking plays a major role in physical fitness and survival \[[@CR5]\].

The 2010 report by the *Palestinian Central Bureau of Statistics* (PCBS) revealed that 22.5% of adults (≥ 18 years old) were current tobacco smokers \[[@CR6]\]. The report indicated that the percentage of male smokers reached 37.6 against 2.6% of female smokers. The report also stated that tobacco smoking plays a key role in the escalating numbers of lung cancers and childhood respiratory problems \[[@CR7]\]. International reports also indicated that water tobacco smoking (hookah), which is a method of tobacco smoking, is gaining popularity where the highest prevalence of waterpipe smoking was in Lebanon (36.9%) followed by that in West Bank in the occupied Palestinian territory (32.7%) and Latvia (22.7%) \[[@CR8]\]. Waterpipe smoking is common in the Middle East \[[@CR9]\]. It is present in different flavors and is served in restaurants and coffee shops. The Council of Arab Ministers of Health called for banning smoking in all its forms in public and closed places, and prohibiting advertising and promotion of tobacco, its products and derivatives \[[@CR10]\].

Physicians and other healthcare professionals should play a positive role in the prevention and treatment of tobacco smoking. Healthcare professionals who have direct contact with patients, should increase patients' awareness about harms of smoking and should provide medical consultation for patients who want to quit smoking \[[@CR11], [@CR12]\]. Tobacco smoking among healthcare professionals negatively affects the attitude and impression of patients about healthcare professionals and negatively affects their willingness to quit smoking. Furthermore, it was found that physicians who smoke are less likely to advise their patients about smoking \[[@CR13], [@CR14]\] and their smoking status influence their patients' response to quit smoking \[[@CR15], [@CR16]\]. Therefore, reducing the prevalence of tobacco smoking among healthcare professionals will effectively reduce its prevalence among the general population \[[@CR17]\].

Combating tobacco smoking among healthcare professionals requires availability of data on the prevalence of this habit among this leading group of people. However, data on the prevalence of and attitudes toward tobacco smoking among healthcare professionals are lacking which negatively affects the ability of policy makers to develop national plans to ban tobacco smoking. Therefore, the general aim of the current study was to determine the prevalence of and attitudes toward tobacco smoking among healthcare professionals. The aim of this study is in accordance with World Health Organization (WHO) which recommends strengthening tobacco smoking surveillance and monitoring among various population categories and age groups \[[@CR18], [@CR19]\]. The findings of the current study helps the Palestinian legislative bodies to develop interventional strategies to minimize the health effects of tobacco smoking.

Methods {#Sec2}
=======

Study design and study population {#Sec3}
---------------------------------

This was a cross-sectional study that targeted healthcare professionals in two governmental and five non-governmental hospitals in the city of Nablus. The number of healthcare professionals in Nablus city is estimated to be less than 2000 while the estimated number of healthcare professionals in the selected seven hospitals is estimated to be 800. None of the hospitals included in the study had a clear, written, and implemented no-smoking policy. However, verbal recommendations and wall signs of "no smoking" are loosely adopted in these hospitals.

Sample size {#Sec4}
-----------

Sample size was calculated using the Raosoft sample size calculator \[[@CR20]\]. The sample size was calculated by anticipating at least 20% prevalence of tobacco smoking with *z* = 1.96 for a 95% confidence level, margin of error of 5%, and a response rate of 50%. The minimum sample size required to estimate a population parameters was estimated as 323. The study was conducted from September 01, 2017 to November 01, 2017.

Recruitment of participants {#Sec5}
---------------------------

Two senior medical students visited the target hospitals three times weekly (Sunday, Tuesday, and Thursday) during the study period. The study questionnaire was distributed to healthcare professionals in all hospital departments on Sundays and Tuesdays and the filled questionnaire were collected back on Thursdays. Healthcare professionals were asked to fill in the questionnaire during working hours in their workplace. Completing the questionnaire took an average of 10 min. The participants were assured of the confidentiality of the information that they provided.

The study tool {#Sec6}
--------------

A self-administered questionnaire was developed for the purpose of this study. The questionnaire was developed based on previously published studies \[[@CR21], [@CR22]\]. The questionnaire consisted of three parts. The first part was about demographic characteristics of the participants, night shifts, family history of smoking, and their attitudes in dealing with patients who smoke. The first part included several questions about the role of the healthcare provider in advising patients about smoking and explaining its health hazards. The second part included questions to current tobacco smokers while the third part included questions to ex-smokers. Current smokers were asked about forms of tobacco smoking they use (cigarettes, waterpipe, or both), at what age they started smoking, for how long, and the quantity they smoke by day or week. Current smokers were also asked if they smoke inside the hospital and weather stressful conditions (yes, no) inside the hospital increase their tendency to smoke. Current smokers were also asked if they think of quitting smoking and by which means. Ex-smokers were asked about the age and the reason (medical, financial, other) for quitting smoking. In the current study, definitions of current and former cigarette smokers were obtained the Centre for Disease Control and Prevention guidelines \[[@CR23]\] while waterpipe smokers were defined as in the study of Bahrain \[[@CR22]\].

Statistical analysis {#Sec7}
--------------------

Data collected were coded and entered into Statistical Package for Social Sciences (IBM SPSS statistics; version 21; Armonk, NY: IBM Corporation program. The main outcome variable was prevalence of current tobacco smoking expressed as a proportion (%). Most variables, such as gender, marital status, place of study, night shifts, place of living were entered as dichotomous variables (0; 1). Age variable was divided into four categories. Smoking status was divided into three categories: current smokers, never smokers, and ex-smokers. Descriptive categorical variables were expressed as proportion while descriptive continuous variables were expressed as mean ± standard deviation (SD) and/or medians and interquartile range (25th quartile--75th quartile). Statistical analysis for the association of various variables with smoking status was carried out using Chi square test using a significance level of less than 5%. Variables that showed significant association with smoking status in univariate analysis were entered into binary logistic regression to find significant predictors of smoking status. For the part pertaining to the attitudes of healthcare professionals towards smoking in clinical settings, the frequency of "yes" and "no" answers were calculated and statistically tested using Chi square test. Finally, for the ex-smokers, analysis was carried out separately because this category turned out to be small and because it is a unique category compared with current smokers and never smokers.

Ethical consideration {#Sec8}
---------------------

Ethical approval was obtained from NNU-IRB committee, the Palestinian Ministry of Health (MOH), and each hospital's medical director. A verbal consent was taken from each participant before filling in the questionnaire.

Results {#Sec9}
=======

Of the 800 questionnaires that were distributed, a total of 708 were completed and returned to the researchers. The response rate was 88.5%. The mean ± SD of the age of the participants was 31.4 ± 9.6 years while the median (25th quartile--75th quartile) age was 28 \[Q1--Q3 = 25--35\] years. The sample included 387 (54.7%) males and 321 (45.3%) females. Forty-five (6.4%) were ex-smokers and this category of participants was analyzed separately to avoid any bias in data analysis and interpretation. The remaining 663 participants were either never smokers (419; 59.2%) or current smokers (244; 34.5%). Data regarding current smokers were analyzed in terms of socio-demographic characteristics, predictors of being a current smoker, types of smoking, and attitudes toward smoking habits in clinical settings.

Smoking behaviors {#Sec10}
-----------------

When asked about how long they have been smoking, 50% reported that they have been smoking for at least 9 years. The mean ± SD of the starting age of smoking among current smokers was 21.1 ± 5.1 years. One hundred and forty-two (58.2%) current smokers reported that they smoke inside the hospital and 137 (56.1%) reported doing so because of the stressful conditions inside the hospital. When asked about where they smoke inside the hospital, the majority reported that they do so in hospital corridors or inside the medical staff rooms or food court. Sixty-eight (27.9%) of current smokers reported feeling embarrassed to smoke in the presence of patients and 170 (69.7%) reported that they wish they were not smokers. Only 5 (2.0%) reported that they would smoke in close distance to patients. Approximately half (119; 48.8%) of the current smokers reported that they think of quitting smoking using nicotine patches (30; 25.2%) or by strong will (89; 74.8%). When asked about why they think of quitting smoking, 87 (35.7%) cited economic reasons while the remaining stated health reasons. More than half (126; 51.9%) of current smokers reported smoking cigarettes only while the remaining (48.1%) reported smoking both cigarettes and waterpipe.

Current versus never-smokers {#Sec11}
----------------------------

Never and current smokers included 192 (29.0%) physicians and 471 (71%) nurses and other healthcare professionals. The non-physician group include 325 (49.0%) nurses while the remaining were medical laboratory technologists, pharmacists, and medical technicians. One hundred and twenty-three (18.6%) physicians were specialists. Socio-demographic characteristics of current smokers and never-smokers are shown in Table [1](#Tab1){ref-type="table"}. The majority (363; 54.8%) of participants were in the age category of 25--34.9 years. Younger age category (\< 25 years) had significantly lower odds \[OR = 0.231; 95% CI (0.124--0.427)\] of being smokers compared to older age category (\> 45 years). The participants included 349 males and 314 females. Male healthcare professionals had significantly higher odds of being smokers than female healthcare professionals \[OR = 7.099, 95% CI (4.889--10.309)\]. The majority of participants were unmarried (383; 57%). Married healthcare professionals had significantly lower odds of being smokers than unmarried health professionals \[OR = 0.685; 95% CI (0.496--0.948)\]. More than half of the participants (358; 54%) had a family history of at least one of their parents being smoker. Healthcare professionals with positive family history of smoking had significantly higher odds of being smokers \[OR = 2.446, 95% CI (1.759--3.401)\]. When asked about place of study, the majority of participants were graduates of local Palestinian Universities (522, 78%). Healthcare professionals who studied in local universities had significantly lower odds of being smokers than health professionals who studied abroad \[OR = 0.454, 95% CI (0.311--0.662)\]. Approximately two-thirds of the participants reported having night shifts or having on-call shifts. Healthcare professional who had night or on-call shifts had significantly higher odds of being a smoker than those who do not \[OR = 1.511, 95% CI (1.085--2.106)\]. No significant difference in frequency of smoking was found between physicians and other healthcare professionals (*p* = 0.156). Similarly, both place of work and living address were not significantly associated with the status of smoking.Table 1Sociodemographic characteristics of current and never smokersVariableTotal *N* = 663Current smokers *N* = 244Never smokers *N* = 419*p* valueAge (years)0.000\< 25141 (21.27%)27 (19.15%)114 (80.85%)25--34.9363 (54.75%)144 (39.69%)219 (60.33%)35--44.984 (12.69%)35 (41.69%)49 (58.33%)≥ 4575 (11.31%)38 (50.67%)37 (49.33%)Gender0.000Male349 (52.64%)196 (56.16%)153 (43.84%)Female314 (47.37%)48 (15.29%)266 (84.71%)Marital status0.022Married280 (42.23%)89 (31.79%)191 (68.21%)Unmarried383 (57.77%)155 (40.47%)228 (59.53%)Living address0.770Urban332 (50.07%)124 (37.34%)208 (62.65%)Suburban331 (49.92%)120 (36.25%)211 (63.74%)Family history of smoking0.000Positive358 (54.00%)165 (46.10%)193 (53.91%)Negative305 (46.00%)79 (25.90%)226 (74.10%)Occupation0.156Physicians192 (29.00%)79 (41.14%)113 (58.9%)Paramedics471 (71.04%)165 (35.03%)306 (65%)Place of study0.000Inside the country522 (78.73%)171 (32.76%)351 (67.24%)Abroad141 (21.27%)73 (51.77%)68 (48.22%)Place of work0.651Governmental hospitals313 (47.21%)118 (37.70%)195 (62.30%)Non-governmental hospitals350 (52.79%)126 (36.00%)224 (64.00%)Night or on-call shifts0.014Yes411 (62.00%)166 (40.39%)245 (59.61%)No252 (38.00%)78 (30.95%)174 (69.04%)

Significant variables in univariate analysis were entered in binary logistic regression using enter method to find the predictors of smoking status. The dependent variable was smoking status (current smoker vs. never smoker) while the independent variables were age category, gender, marital status, place of study, family history of smoking, and having night/on-call shifts. The results of binary logistic regression indicated that older age categories, male gender, and positive family history of smoking were significant predictors of a healthcare professional being a smoker (Table [2](#Tab2){ref-type="table"}).Table 2Binary logistic regression for significant predictors of smoking statusVariable*Bp* valueOR95% CI for ORLowerUpperAge category (\< 25): referenceAge category (25--34.9)0.8900.0022.4361.3824.294Age category (35--44.9)0.9380.0192.5561.1645.612Age category (\> 45)1.2270.0023.4131.5427.551Gender (male)\
Gender (female): reference2.0000.0007.3904.86711.223Marital status (single)\
Marital status (married): reference− 0.0580.7980.9440.6071.468Place of graduation (local universities)\
Place of graduation (Abroad): reference0.1720.4551.1880.7561.867Night or on-call shifts\
No\
Yes (reference)− 0.0410.8430.9600.6421.437Family history of smoking\
Positive\
Negative (reference)1.0050.0002.7321.8813.968Constant− 3.1640.0000.042*OR* odds ratio, *CI* confidence limit

The attitude of current smokers and never-smokers toward smoking was investigated. Approximately 92% of non-smokers were convinced that health professionals should advise patients to quit smoking while 81% of current smokers reported that they were convinced that they should advise patients to quit smoking (*p* \< 0.001). Approximately 45% of non-smoker healthcare professionals reported that they always advise their patients to quit smoking while only 32% of current smokers reported doing so (*p* \< 0.005). Furthermore, 116 (27.7%) of non-smokers reported that they follow up with their patients in smoking cessation while only 45 (18.4%) of current smokers said that they do so with their patients (*p* \< 0.007). Approximately 89% of non-smokers reported that they endorse regulations to ban smoking of healthcare professionals in hospitals and clinical settings while 73% of smokers reported to agree on regulations that ban smoking of healthcare professionals in hospitals and clinical settings (*p* \< 0.000). No significant difference was found between current smokers and non-smokers with regard to efforts and time spent with patients to explain negative health effects of smoking (*p* = 0.112) (Table [3](#Tab3){ref-type="table"}).Table 3Counseling behaviors of current and never smokersQuestionTotalNever smokersCurrent smokers*p* valueAre you convinced that a healthcare worker should advise the patient to stop smoking?Yes581 (87.63%)384 (91.64%)197 (80.73%)0.000No82 (12.36%)35 (8.35%)47 (19.26%)Do you advise your patient to stop smoking?Always266 (40.12%)188 (44.87%)78 (31.96%)0.005Sometimes329 (49.62%)192 (45.82%)137 (56.15%)Never68 (10.25%)39 (9.30%)29 (11.88%)Do you explain the negative health effects of smoking to your patient?Yes550 (82.95%)355 (84.73%)195 (79.91%)0.112No113 (17.04%)64 (15.27%)49 (20.08%)Do you follow up with your smoking patients if they reduce or quite smoking?Yes161 (24.28%)116 (27.68%)45 (18.44%)0.007No502 (75.71%)303 (72.31%)199 (81.56%)Have you recorded any cases that quitted smoking?High numbers9 (1.35%)8 (1.90%)1 (0.40%)0.193Low numbers184 (27.75%)111 (26.49%)73 (29.91%)Zero470 (70.89%)300 (71.59%)170 (69.67%)Do you know if there are any policies that ban smoking of healthcare workers inside hospitals?Yes263 (39.67%)166 (39.62%)97 (39.75%)0.972No400 (60.33%)253 (60.38%)147 (60.24%)In your opinion, Is it a necessity to have policies that ban smoking and punish who smokes inside hospitals?Yes550 (83.00%)372 (88.87%)178 (73.00%)0.000No113 (17.04%)47 (11.21%)66 (27.04%)Total663 (100%)419 (100%)244 (100%)

Characteristics of ex-smokers {#Sec12}
-----------------------------

Of the 708 participants, there were 45 healthcare professionals who identified themselves as ex-smokers. The majority of ex-smokers (26; 55.6%) stated that they were regular smokers for at least 5 years. Ex-smokers were 38 (84.4%) males and 7 (15.6%) females. Mean ± SD age of ex-smokers was 37 ± 12.1 years. Approximately half (51.1%) of ex-smokers had a positive family history of smoking. The majority of ex-smokers were married (77.8%). Ex-smokers included 19 (42.2%) physicians. When asked about the cause of quitting smoking, the majority (31; 68.9%) stated that they were concerned about the health consequences of smoking while the remaining stated economic reasons for quitting smoking. When asked about the method they used to quit smoking, only 6 (13.3%) stated using nicotine replacement therapy while the remaining stated strong will and sports as methods of quitting smoking.

Discussion {#Sec13}
==========

In the current study, we investigated the prevalence of tobacco smoking among healthcare professionals working in governmental and non-governmental hospitals in Nablus district, north of Palestine. The current study showed that the prevalence of tobacco smoking among healthcare professionals was relatively higher than that reported in the general population as well as among the youth population in West Bank \[[@CR6], [@CR24]\]. Unfortunately, there is no previously published data about the prevalence of tobacco smoking among healthcare professionals in Palestine for comparative purposes. Therefore, the current study serves as a baseline data for future comparisons and for future interventional programs to combat tobacco smoking at the national level.

No doubt that occupational stress is one potential reason for the high prevalence of tobacco smoking among healthcare professionals compared to that of the general population \[[@CR25], [@CR26]\]. A second potential reason is the loose implementation of the Palestinian "No Smoking law" \[[@CR27]\]. A third reason is the wrong belief that waterpipe smoking is less harmful than cigarette smoking \[[@CR28]\]. A fourth potential reasons is the lack of well-trained experts in the treatment of nicotine addiction and in the delivery of smoking cessation therapy. The Palestinian Ministry of Health should invest in building capacities and starting specialized clinics for tobacco smoking cessation therapy to help in combating tobacco smoking. These factors should be considered in any tailored national intervention program to decrease the prevalence of tobacco smoking.

There are several studies about prevalence of tobacco smoking among healthcare professionals in the Middle East region. The findings of the current study was higher than that reported from Bahrain \[[@CR22]\], Saudi Arabia \[[@CR29], [@CR30]\], and Oman \[[@CR31]\], but lower than that reported from Jordan \[[@CR32]\]. At the international level, the findings of the current study was closer to that reported from Central/Eastern Europe (37%) and higher than that in Africa (29%), Central and South America (25%), and Asia (17.5%) \[[@CR33]\]. It was fortunate that only five of current smokers reported smoking in close distance to patients. This is in agreement with a study published from Croatia \[[@CR26]\] but not in agreement with other studies \[[@CR34]\]. Healthcare professionals who participated in our study are familiar with the harmful effects of smoking and passive smoking on patients, children, and pregnant women and tend to avoid smoking in front of patients.

The current study showed that the significant predictors of current tobacco smoking were older age, male gender, and positive family history of smoking. The findings of the current study regarding predictors of smoking status were in agreement with those published in other studies \[[@CR35]--[@CR37]\]. Gender differences in the prevalence of smoking are due to the conservative culture in the Middle East. Women who smoke are subjected to social stigma. Therefore, the data regarding prevalence of tobacco smoking among females might be inaccurate due to fear of females of social stigma. Despite this, interventional programs to combat smoking should focus on males and give women a participatory role in education and increasing awareness among males. The strong association between tobacco use and parental history of tobacco use indicates that smokers might have inherited this bad habit from their parents which make them victims of their living environment.

The current study showed that almost half of the current tobacco smokers use both cigarette smoking and waterpipe. The relationship between waterpipe tobacco smoking and cigarettes had been discussed is complex and showed cultural variations \[[@CR38]\]. The availability of various flavors of waterpipe and the social acceptability of waterpipe are considered a precursor for future cigarette smoking \[[@CR39]\]. A longitudinal smoking study carried out in Irbid (Jordan) suggested that waterpipe tobacco smoking may be an initial trigger to future cigarette smoking among never users \[[@CR40]\]. A Canadian study argued that waterpipe smokers have higher prevalence of substance use than non-smokers \[[@CR41]\]. A recent study from Palestine concluded that there is a high prevalence of waterpipe smoking that surpassed the prevalence of cigarette smoking \[[@CR24]\]. The authors of the Palestinian study concluded that interventions to curb the practice of tobacco smoking among Palestinian youth should be tailored differently to waterpipe smoking and cigarette smoking. The common use of waterpipe smoking among healthcare professionals could be attributed to the increasing trend of waterpipe smoking among youth and university students \[[@CR42]\]. It should be emphasized here that cigarette smoking is usually an individual and might be a hidden behavior. However, the waterpipe smoking is usually practiced within social groups and in public places which negatively affects the public image of healthcare professionals and negatively affects their abilities to provide clinical intervention in smoking cessation therapy.

The current study has few limitations. First, the study was not a national study. Only healthcare professionals in Nablus city participated in the study. It should emphasized here that different regions in Palestine might have different patterns and prevalence of smoking \[[@CR24]\]. Second, the recruitment of the participants and the study setting might have created certain bias or underestimation of the prevalence of tobacco smoking among female healthcare professionals. Third, the tool used in this study was developed by the authors and not an internationally validated one. Fourth, the prevalence of tobacco smoking was not correlated with any laboratory or psychological measure of nicotine addiction. Future studies should include measures of nicotine addiction and correlate it with prevalence and attitude toward smoking. Fifth, the cross-sectional design of the study which limits the ability of the investigators to generalize the findings of the study or claim any causal relationship between demographic variables and smoking status.

Conclusion {#Sec14}
==========

Our study indicated that the prevalence of tobacco smoking among healthcare professionals in hospitals is relatively higher than that reported elsewhere including the general population in Palestine. This finding could create a negative image about healthcare professionals who should behave as a model for disease prevention. We have also shown that male gender, parental history of tobacco smoking, and older age are significant predictors that need to be targeted in future plans to decrease prevalence of smoking. In Palestine, there is weak implementation of the "No Smoking Law" issued in 2005 \[[@CR27]\] and it is hoped that the current findings signal a warning to health policy makers and legislative bodies to strengthen the implementation of the law and impose penalties for those who violate the law in health institutions. The ultimate goal is to formulate a national plan in which healthcare professionals can take the lead in both increasing awareness and in delivering appropriate smoking cessation therapy.
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